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1. IIEJIX OCBOEHUS JAUCOUTIIAHDI

Hensvu ocBoenns pucrmmmmae (Monymnsr) «DHU3MYECKHE OCHOBEI MHKDO- 1 HAHOCUCTEMHOMN

ICXHUKM) SBISIETCS (OPMUPOBAHHE y YYAIIHXCS OJIOKOB umsmyeckux smanmit g U3YIEHHUS
MCTOZIOB HCCNENOBAHMA MHKPO U HAHO 00BEKTOB, BKJIIO9AIOMIUX METOJIBI HAOMIONIEHHS], TeXHOJIOTHY
GopmupoBanus  u HOJIy9CHUS, a Takke (PU3HYECKHEe OCHOBEI MOJENUPOBAHMS U

SKCIIEPUMEHTAIILHEIX HCCIIETOBAHUI CHCHI/IQ)I/I‘IGCKHX CBOMCTB CHCTEM MHKPO- H HaHO- IMAaIla30Ha,

2. MECTO JMCHUILINHEI B CTPYKTYPE OITIOII BO

Huciynnuna «®usnueckue 0CHOBLI MHUKPO- W HAHOCHUCTEMHOM TEXHHUKH» OTHOCHTCS K

6asoBoi wactn mucrmmuman OTIOI] TIoAroTOBKY 11 Hanpasnenus 28.03.01 Haworexmonorun u
MHKPOCHCTEMHAS TEXHUKA U IPENIIONATACT HaTHYHe ¥ CTYACHTOB 3HAHUS CIESIYIOIUX IUCIIAILINH
Groxa: «Matematukay, «Teopust BeposiTHOCTEH W MaTemarwueckas CTATUCTHKAY, «Du3nKay,
«Xumus», «KBAaHTOBas M  cTaTHCTHYeCKas ¢usnxay, «BpemeHume B HaHOTEXHOJIOTHH,
«Komneroreproe mopemposanmey.

Yenemnoe ocsoenue auCIUILTHHBL «DHU3UIECKHE OCHOBBI MHUKPO- W HAHO- CUCTEMHOM
TCXHUKW)  NPEATIONATACT HaNH4he y O06Ydarommxes SHaHMH, yMeHmi H roroBHOCTEI,
Oy YCHHBIX IIPH U3YYEHUH YKA3AHHBIX AUCIHILIIHH U B XOZ€ MPOXOXKACHUA y4eGHOM IIpaKTHKH.

Ocoenme mucnmmminer «DH3ugecKie OCHOBBI MHKPO- ¥ HAaHO- CHCTEMHOM TEXHHKH
HEOOXO0IUMO IS U3yYCHHs KypcoB «Marepnanopenenue HAHOCTPYKTYPUPOBAHHEIX MAaTEPHAJIOB,
«IIponeccsr mMuxpo- u HaHOTEXHOJOTHIY, «Mukpoontika u (oroHukay u Tp., & TaKkXKe s
apexrTuBHOrO  BEIGOpa HalpaBIEHUH M METONOB  HAYYHO-MCCIIENOBATEIECKOM paboTeI,
BBITOJTHACMON 0OydJarommmucs B ﬁeBﬂTOM CEMCCTPE, M JalTbHEHINeH NOATOTOBKM BEITYCKHOM

KBATH(QUKAIIOHHOM paGoTeL,

3. KOMOETEHIINH OBYYAIOWIEr OCsI, ®°OPMUPYEMBIE B PE3YJILTATE
OCBOEHMSI JIMCHUTIIMHBL (MOTYJIsI)

B pesymsrate ocBoeHmS AmCIATIIHHET «DH3M9eCKuC OCHOBBI MHKpO- M HaHO- CHCTEMHO
TEXHUKH) 00yqaromuiics nomxen ACMOHCTPHPOBATE CIISTYIOIIHE PE3YIIHTATE 06Pa3OBaHIL:
CIIOCOOHOCTBIO BELIBIISTH CCTCCTBERHOHAYYHYIO CYILHOCTD IpobJieM, BOSHHKAIOIINX B XOJIe
POPECCHONATBHOM NeSTEIBHOCTH, TIPHBJICKATE UL NX PELICHHUS COOTBETCTBYIOMHMIT (PH3HKO-
MareMarrieckuii ammapar (OITK-2)
TOTOBHOCTBIO aHATH3MPOBATE M CHCTEMATH3HPOBAT PE3yIBTaThl UCCTICNOBAHMM, IPEACTABIITE

MaTepHabl B BUAE HAYYHBIX OTICTOB, M6 HKAIME, npesenranuit (ITK-3)



1) 3uare: CCTCCTBEHHOHAYYHYIO CYIIHOCTD SBJICHHH 1 TIPOLECCOB, BOZHUKAIONIMX B XOJe
HCCACNOBaHUSA M INPHMEHEHHS MHUKPO H HAHO CHCTEM, IPHBIEKATH JUII WX pelIcHus
COOTBETCTBYIOLIMIH (QH3UKO-MaTeMaTHYeCKuit armapar (OIIK-2, TTK-3)

2) YMers: wucmoms3opars COOTBETCTBYIOIMA  (hM3HKO-MaTeMaTHYCCK ] amrapar s

PCIICHUA  3a1a4  MCCIeNOBAHUS SBICHMH U HPOLIECCOB  BOZHHKAIOINMX B  X0/€

HCIIONE30BAHUS W IPHMEHEHHS MHKPO M HAHO CHCTEM B IpohecCHOHATBHOM
AcarensHocTr (OIIK-2, TTK-3)

3) Baagets: COOTBETCTBYIOMINM  (DH3HKO-MaTEMATHUCCKIM aImapaTtoM U CIOoCOOHOCTBIO
BBIIBIAT €CTECTBEHHOHAYUHYIO CYINHOCTE poGiieM, BOSHUKAIOMHX B XoJe HOPUMEHEHUS

MHKPO ¥ HAHO CHCTEM, B IPO(ECCHOHAIBHOIN AesrensrocTH (OIIK-2, T1K-3)

4. CTPYKTYPA U COJIEPKAHUE ANCIUATIINHBI (MOIYJIs1)

Obmas TpynoeMkocts AUCIAIUIAHEL COCTABIISET S 3a9eTHDIX equnuy, 180 vacos,
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5. OBPA30OBATEJILHBIE TEXHOJIOIrnn

Hpopenenne nexmuornEx samsrmit obecrieueno CHCIHATM3UPOBAHHBIME &Y IUTOPHSIMH,
000pyIOBaHHEIMH KOMIIBIOTCPAMHE U 3JIEKTPOHHBIMH IIPOCKTOpaMH, YTO  IO3BOJILET
COIPOBOXNKAATE YTCHHE NEKIHiL AEMOHCTparHeit KOMIIBFOTEPHBIX CJIaliJI0B.

B pamxax neximonroro Kypca CIIONb3YIOTCS TAKKe CIEAYIOIHE TEXHOTOTHIL:

¢ I3sydeHne peansubix MHKPO ¥ HaHO OOBEKTOB ¢ HOMOIILIO IEKTPOHHOTO M ATOMHO-
CHIIOBOTO MUKPOCKOIIOB B HAYYHBIX naboparopusix kadepsr, Kommeroreprsie cumyimsmym pocra u
MUHAMUKH HAHO 00BEKTOB,

® Texnomornuss npoGremuoro obyuenns (case study). Ilpm PacCMOTPEeHHH  BOTIPOCOB
TIPAaKTHICCKOTO MPHMEHEHHS PACCMOTPEHHOTO TCOPETHICCKOrO MaTepHaa, UCIONb3yeTes] TUANOr
CO CTyACHTaMH Ha IIPEAMET BO3MOKHEIX CIIOCOG0R PCHICHHS TOCTABICHHOM 34,1411,

BCTpe‘-II/I C Y4YCHBIMH U CIICNUAINCTaMHU, pa60TaIOH_II/IMI/I B HalpaBIeHUH PasBuUTHA u

HCIIOJIL30BAHU A IEPCIIEKTHBHEIX HAHO CHCTEM H HAHO TCXHOJJIOTHI,

6. OLLEHOYHLIE CPEJICTBA AJISI TEKYINETO KOHTPOJILSI
YCHHEBAEMOCTH, HPOMEXYTOYHOI ATTECTALNMM 11O UTOTAM
OCBOEHMS INCOUILINHLI U YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJNBHON PABOTBI CTYIAEHTOB

a) eonpocsi PeUMUNZ-KOHmMDOIN:

Peiitunr-xonrpoas 1

1. Mukpo u Hano CTPYKTYpbL. OCOOCHHOCTH M CBOMHCTRA,
2. QusMYeCcKHe IPHHIHUIIEL paGoTE! PAacTpOBOTO 3IEKTPOHHOI0 MUKPOCKOITA,
3. Ou3uYCCKIe IPHHLKIIET ONTHIECKO MuKpockonuy. [Ipenesnsr pasperenus,
4. Dusnveckue MPAHIUME! pa66TLI TYHHEJIBHOTO 3IEKTPOHHOIO MEKPOCKOIA.
5. Dusnyeckue IPUHIUTIEL PabOTE! 30HI0BOrO 1 aTOMHO-CHIIOBOTO MHKPOCKOIIOB,
6. ['umotesa ne Bpoitna? B xaxom MHKPOCKOIIE «paboTaroT» BOJHEI e Bpoitis?
7. CocTosHAE CHCTEMEL. YpaBHéHH;I Wlpenunrepa. ®usnueckmnit cmpicr BOJIHOBOIf
GyrKIIY. |
8. KBanToBoMexannueckue 3anaun, Yacruna B notennumansHom smmxe,
9. Ksanrosomexanmueckue 3aﬂéqn. KsanroBomexannuecknit OCILIILISTOP.
10. KnanroBomexanuueckue sazaun. TyHHeNb DI 3¢ dekr.
11. KpantoBoMexanuueckire 3amaun. KBanToBprit OCITHJUISTOP.

PeliTunr-xonrpoas 2

1. ¥Yerpoiictso pentrenonckoro dryopecnienTHOrO CIEKTpOMeETpa.

2. YCTpoiicTBO penTreHoBeKoro MOHOKPHUCTAJIEHOTO B IIOPOITKOBOrO andpakTomerpa.



3. Ocobernoct  smepreTHyeckux CICKTPOB  aTOMOB, ~ MOJIEKYT M  TBEpAbIX
KPUCTAIUINIECKUX TEJT,

4. OCHOBHBIC MpPEACTABICHHS 30HHON TCOpMH TBCPARIX Tel. MeTonsl ompenenenus
CTPYKTYPBI TBEPIBIX TEJL.

5. 30HRas CTPYKTYpa JTUDIIEKTPHUKOB,

7~

. 30HHAs CTPYKTypa ITOJIYIIPOBOJHUKOB.

7. 30HHAS CTPYKTYPHI METAIIOB.

[=e]

. [npaxroMerpuaeckne MeTomsn mst HCCIICNIOBAHUA MOHO-, TIOJIH~- ¥ KBA3UKPUCTAIIIOR.
9. Ksasmuactuuesr. CoitcTsa i SHEPrus KBa3HYACTHUII.

10. Crarucruyeckue cBoiicTna KBasH4acTULl. TeIIOEMKOCTE U 3IEKTPOIIPOBOIHOCTS.

1. YpoBun ®epmu. IMosepxuocts Gepm,

PeliTar-konTpon 3

1. Koonepatususie s dhexrer B MHKPO U HaHO cucTeMax. CaMoopraHu3anms.

2. Du3HYECKHE OCHOBHI IPOLIECCOR CaMOOpraHu3aIHH.

3. OGpa3soBamue MOBEPXHOCTHEIX CTPYKTYp LOJ NEHUCTBUEM JIA3EPHOTO H3NTYUCHNUS,

4. OCHOBEI HA4HO CTPYKTYpHOrO amamu3a, DU3HYECKIe U XUMHYECKHE CBOHCTRA HAHO
CTPYKTYD.

S. KnaéCH(I)HKauH;I HaHO crcteM. MOTOHHDLE KPHUCTAJUIEL. KBAHTOBBIE TOUKH,

6. TetepoctpykTyprt. CBepxpemericn 1 ux CHMMETPH,

7. DnemenTHas 6a3a Hamo SIEKTPOHUKH. [IpousBoncTBO HanOMaTepHanoE,

8. OHU3UKO-XMMHUECKIE OCHOBLI npousBoacTea YHT.

9. I'padhent. CroiicTra u crioco6e: IIOJIyYeHHSI.

10. Yeranoskn a4 cosnanus O/THOMEPHBIX T'eTEPO CTPYKTYP.

11. C6opxa ctpykryp i CBEPX PEIICTOK B ATOMHO CHJIOBOM MUKPOCKOIIE,

12. Jlazepusle HamO- TexHOMOrHL. IlepcriexTuBHEe  pasBuTHS TexHUKE I8 HaHO

TCXHOJIOTHH.
0) Bonpocer k CPC:
1. Kakoe ycTpoiicTBo nomkHa umeTs i3 B JIEKTPOHHOM MHKPOCKOIIE?
2. Paspemrarornas ciocoGHOCTS OITHYECKOM, 3IEKTPOHHOR 1 HOHHOMN MHKDPOCKOIIHH,
3. @wusmxa moctpoenus M300paKCHAS B ONTHYCCKOM 1 SJIEKTPOHHOM MHKPOCKOIIAX.
4. MMMepCcHOHHAS MEKPOCKOTIHS,
5. Kaxyro pons urparor PCIICTKA B CHEKTPAILHBIX IPHGOpax?
6. Umeem: 1) n-meitrponmr 2) o -gactunpr; 3) e+- HNO3UTPOHEL, 4) MPOTOHEL B kakux

HaHO TEXHOJIOTHYCCKHX CHCTEMAaX HUCIIONIB3YIOTCS BOJIHOBBIE CROMCTBA 9THX SJICMCHTAapHEBIX

YacTHI(?



7. Yro mpomsoitmer co | CTPYKTYPOH 9HEPTEeTHYCCKHX YpOBHEH, eCM  ATOMEL
00BeTUHAIOTCS B HAHO KJTaCTephl Uik B TBEPIOE TEJIO?

8. Jlns kakoit HaHo CTPYKTYPBI HCIIOJB30BANIOCH B pacueTax HECTallMOHAPHOE YpaBHEHHE
B 9CTBIPEXMEPHOM IIPOCTPAHCTBE?

9. Kakue 9acTums n kakoe sBIcHHe OTPCACILACT CTPYKTYPLI Py aGMISINHA Ta3epom?

10. B mosmynpoBonuukoroM Hamo KIacTepe moABuICs skcuTOH. Kak paccuuteparh JUIST
HETO CUEKTP H3IIYICHHS?

11. Kakoe Bosgneiictre mna mano KJIACTep OKAaXET MPOLECC MPEeBpalleHHs MHOHA B 1Ba
dorona? Kakoit tun B3auMozeifcTBus «paboraer B ACM?

12. Yro obmero umeroT Hamo KIACTeP M OOHOMEDPHBIM «IIOTEHIMANILHEIL ammin? Kax
Y3HaTb (pOPMY TpeXMepHOro «AIHKay», 00pa30BaHHOTO HAHO KIIacTepOM, KBAaHTOBOH TOUKOH?

13. Kaxoe BsaumoxeiicTaue spisercs OCHOBHBIM JUIsl HAHO KJIaCTEPOB?

14. Kaxoe B3anmoneiicTsire «paboraeT» B Macc-creKkrporpage?
r) Bonpocer 3K3AMeEHY:

. Texuuka uccrenopanms MHKPO- H HAHO CHCTEM, Knaccudukannsa yeranosox,

2. Tudpaxnuonuse NpUOOPEL 1T HAHO TEXHOJIOIHii.

3. Pacrposerii, TYHHEJBHEIH, 30010861 1 ACTM - SNIEKTPOHHLIE MHKPOCKOTIEL.

4. IlpuGops! mis MOJIEKYJIIPHO-IIyYeBOM BIINTAKCHHY, Macc-cniexrporpadg.
CrniextpansHble IpuOOPEL.

5. KBaHTOBOMEXaHHYECKHE CHCTEMEL Maremaruueckuit anmapar ksarToBoi MEXAHUKH.
Omneparopel.

6. CoCTOSIHHE CHCTEMEL. VYpapuenns Mlpennnurepa, Ousmaeckumit cMbicH BOJIHOBOH
byHKIMN, |

7. YactHua B HOTEHIHANTLHON siMe, Tynnenuposannue wactur,

8. Ksanrosomexanmueckue sanayn. YacTuna B oTeRNHaIEHOM SIUKe.
KBanTosomexanmueckuii OCLIHJUIATOP.

9. T'mmoresa [Tnanka. KaKOBBIEOCHOBHBIe XapaKTePUCTUKY (JOTOHA?

10. T'mnoresa ne Bpoiins? Kakire CBOHCTBA MUKPOOGBEKTA OTpakacT COOTHOIIICHHE
Heompenenennocreii ['efizentepra?

11. OcHoBHEBIE 11010KERNS KBAHTOROR MeXaHuku. CTannoHapHOE 1 HEeCTallHOHAPHOE
ypasrerus [penunrepa.

11. Ksasmuactumsr. Macca u SHépFHH KBa3sHYaCTHII,

12. Crarucruka 6030HHOrO rasa. Jlazeprl.

13. Crarucruxa dpepmuonnoro rasa. [ToBepxHOCTb 1 SHEprHS Gepmu,

14, OcoGennocru OHCPTETHHYECKAX CIIEKTPOB aTOMOB, MOJIEKYIT 1 TBEPJIBIX

KpUCTAIINYECKHX Tell. OCHOBHbIE IIPE/ICTABIICHNS 30HHOMN TEOPUH TBEPIBIX TEII.



15. Metoxsr onpenenenus CIPYKTYPBI TBEPIBIX TelL. Judpaxromerpudeckue MeTobI s
HCCIICIOBaHNS MOHO-, IIOJIU- K KBA3UKPHCTAIIIOB.

16. Hano cTpyKTyphl ¥ HAHO TEXHOJIOTHHU: HAHO TPYOKH, OJJHOATOMHEIC CJIOH, KBAHTOBbIE
TOUKH, F€TCPOCTPYKTYPEI U CBePXPEILETKH,

7. ®usuko-xumuyeckue MeTo 5L noyry4enus Hano o66exToB. OCHOBEI MOJIEKYJISIPHO-
JYYCBOH 3IIUTaKCHH.

18. OcuoBHEIE KBaHTOBOpasMepHEIe 3¢ dexTrl. DddexT Kynonosckoit OroKa eI,

19.  ®uznueckue ocHOBEI SNEKTPOHHOH MHKPOCKOIHH. THIIBI COBPEMEHHEIX
SJIEKTPOHHBIX MUKPOCKOIIOB.

20. Meroas! HaHO CTPYKTYPHOTO UCCIIENOBAHNUS KIACTEPOB, DH3HUCCKHE OCHOBEL MACC —
CIIEKTPOCKOIIHH.

21. Aumnaparypa s UPOBEACHUS TUPPAKIHOHHBIX HCCIIENOBAHME HAHO MaTepHaos.

22. Amnmnaparypa mis MacC-CIIEKTPOCKOIINYECKIX MCCIIEIOBAHMI.

23. Ammaparypa s MOJICKYJISIPHO-IIYYEBOM SIIUTAKCHH,

24. YCTAaHOBKY [UISl MONYYEHHS HAHO YIIICPOAHBIX MaTEPHAJIOB.

25. IIpuMCHEeHHE U IEpPCIIEKTHBLI PasBUTH HAHO TEXHOJIOTHH. DIIEMEHTHI METPOJIOTHY B

HaHO TCXHOJIOTHAX.

7. YYHEBHO- METO,Z[I/I‘IECKOE N MHO®OPMAIIMOHHOE OBECIHEYEHHIE
I[I/ICIII/IHJII/IHI)I (MOLAYJIS)
a) OCHOBHAS JIHTEPATYpAa: ‘

1. Metozsr monyderns u cBoiicTea . HaHOOOBEKTOB [DIIEKTPOHHEIH pecype] @ yue6. mocobue /
HW. Munsxo, B.B. Crpokosa, I.B. Kepuosckuit, B.M. Hapues. - 2-¢ U3, crep. - M. :
OJIMHTA, 2013. http://www.studenﬂibrarv.ru/bo0k/ISBN9785976503267.htm1.

2. Ocofennocru 3JIEKTPOIPOBOHOCTH HaHOCTPYKTYPUPOBAHHBIX CUCTEM : yueb. 1ocobue / C.
M. Apaxens [u ap.] ; Biagum. roc. yE-TuM. A. T. u H. T, CronerossIx. — Bianumup : Msza-so
Bnal'y, 2015, - 108 c. - ISBN 978-5-9984-0585-3.
http://e.lib.vlsu.ru:80/handle/123456789/4346. -

3. KowmmsiorepHoe MO,[[CJ'II/IpOBaHI/Ie? HAHOHACTUIl M HAHOCHCTEM [DJIEKTPOHHEIH pecype] /
3aBommeckuii BI - M. OU3MATIIUT, 2013. http://www. studentlibrary.ru/book/
ISBN9785922113977.html

0) nomosinMTENLHAS JINTepaTypa:

I. Pambumu, H.I. ®usuueckme wu XUMHUCCKHE OCHOBBI HAHOTEXHONOTHH [DIeKTPOHULIH
pecypce]: yueGnoe mocobue / HI. Pambunm, A.B. Bepésxmu, — ONEKTPOH. JaH. — M,
Ousmatrur, 2009. — 454 ¢. http: //www studentlibrary. 1u/book/ISBN9785922109888 html.

2. berukos, C.I1. ®usnueckue OCHOBBI MHKDPO- M HAHOTEXHOJOTHH [DeKTpoHHBI pecype]: . —

ONEKTPOH. JgaH. — M, MFTV‘ nM. H.3. Baymana (Mockosckuit TOCYAapCTBEHHLIH



TEXHUYECKU YHUBepeuTeT umeny H.D, Baymana), 2009, — 175 c. http://Www.studenjdibrary.ru/_
book/ISBN9785703833193 . html.

3. Jlasepnoe HaHOCTPYKTYPHPOBAHHE MATCPHANIOB: METO/bI PCATH3ANNY W JIUATHOCTHKH: Yuel,
nocobue / C.M. Apaxensu [u 1p.] ; Biamum. roc. YH-T. — Branumup : Usn-so Braamum. roc, YH-
Ta, 2010. ~ 140 c. ISBN 978-5-9984-0083-4 http://e.lib.vlsu.ru:80/handle/123456789/3067.

B) MEPHOANYECKHE M3AAHN:

1. Yenexu dmsmaecknx HayK www.ufn.ru

2. XKypHan Texunueckoit $busukwy http://journals.ioffe.ru/

3. JKypHan KoMHO3uTH ¥ Hano CIPYKTYpBI http://www.issp.ac.ru/ Jjournal/composites/russian.
html ‘

I') HHTCPHET-pecypeb:

1. DynnamentansHbe 0cHOBET Hano HayK 1 KOMITbIOTePHBIH HHKAHUPHHT HAHOCHCTEM

http://compnano. 1 gb.ru/theory/

8. MATEPI/IAJII)HO-TEXHI/I‘IECKOE OBECHEYEHHUE AUCHHATIINHBI
(MOIYJIsI)
Ilpenonasanue mucrummme TIPCAyCMATPUBACT IPUMEHEHHE MYJIhTUME I HELX

TIPE3CHTAlMN ¥ KOMIIBIOTEPHBIX CUMYJLIIMN, 4TO obecreunBaeTes IIPOBEICHHEM
3aHATHH B 00OpPYHOBAHHBIX MYJTBTHMe THHEBIM obopynoBanuem ay TUTOPUSIX
Kadenpsr GulIM (ayy. 420-3, ayn. 430-3).

Hrs  obecrievenns npOBez[eHHﬂ HIPAKTHIECKUX  paboT  HMMeloTcs
KOMIIBIOTePHBIE Kiacchl Kadeapsr OulIM (mab. 511-3, na6. 100-3).

i obecnievenus TIPOBEICHNS  nabopaTopHEIX  paGoT  mmeroTes
CICUHUATU3NPOBAHHBIE y4eOHO-HAYYHEIE nabopatopuy, o6opynoBaHHEkIe

COBPEMEHHBIM 000PYJOBaHHEM (1ma6. 107-3, 107a-3, 419-3, 123-3).
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